The as-deposited TiO 2 film is amorphous and contains a huge amount of organic groups and residues. Therefore, a thermal treatment is employed to remove these organic matters and improve Rs, ohmic resistance in circuit; Rct, the charge transfer resistance through the electrode-electrolyte interface; CPE, constant phase element; CPE-T, constant phase element admittance; CPE-P, constant phase element exponent; Wo, warburg impendance element; Wo-R, warburg impendence element resistance; Wo-T, warburg impendence element admittance; Wo-P, warburg impendence element exponent. respectively. As the impedance is in inverse proportional to electrical conductivity, this suggests a higher charge transfer rate for TO/Al-450 electrode, which is mainly caused by the higher content of pyrolytic carbon and better crystallinity in TO/Al-450 as analyzed in main text. It should be pointed out that the Rct of three sample are rather low, which favors the high-rate performance. current versus the square root of the scan rates were redrawn and displayed in Figure S7d .
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Equation S6
where I p , A, n, C 0 , D and υ are the peak current density, the electrode electroactive area, the number of electron transferred, the maximum concentration of Li-ions in the electrode (C 0 =0.048 mol cm -3
), 2, 3 the apparent chemical diffusion coefficient, and the scan rate, respectively.
According to the work of Lindstrom and Lindquist, 4, 5 at lower scan rates and for thinner films, the electroactive area can be considered as the entire inner area, which was determined by the following equation.
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Equation S7
where A i is the entire inner area of nanoporous electrode, V t is the entire film volume, V p is the pore volume, P is the porosity, and r is the average radius of the active material particles in film. In our case, the scan rate is low (≤ 10 mV S-1), the film is thin (~ 100 nm) and mesoporous. Thus the inner surface area can be used as electroactive area. From Figure S7d , the value of I p /υ Table S2 . Analysis of reflectance bands appeared in FTIR spectra. 
